The sunspot number (R) dependence of the E region maximum electron density (Nm) near noon is studied under the form Nm= the world. It is found that (1) the N00 for intermediate latitudes is lower than that for low latitudes, and greater in winter than in summer, (2) the Noo for high latitudes is much lower, (3) two groups having different Noa's exist in low latitudes, and (4) the Pe always increases with x irrespective of seasons and latitudes. Based on some theoretical investigation, the difference in atmospheric temperature due to seasons and latitudes is discussed and some arguments are given on the height dependence of the effective recombination coefficient. Finally, empirical formulae to give Nm as a function of R and x for different seasons and latitudes are tentatively given.
Introduction
The solar activity dependence of the maximum electron density around noon (Nm) in the E region has been investigated by many workers. Representing solar activity by the wolf number (R) and denoting the solar zenith angle by X, the relationship between Nm, and R and x is expressed obtained, based on ionosonde data of foE. The results are slightly different depending upon the data used. EYFRIG (1962) reported that the Noo depends upon the season, being larger in winter than in summer. SHIMAZAKI (1965) discussed the electrodynamic effect on the Noo.
The data of foE hitherto studied are all for intermediate latitudes. But the material treated in this paper includes those for low, intermediate and high latitudes. According to Chapman's simple theory on the electron Moreover, the difference in N00 depending upon the season should be investigated in more detail, and it is also worthy testing whether there is such a difference in Noo depending upon latitude or not. The present paper describes the result of investigation on the above-mentioned points.
2. The Data Used and Their Handling 2.1 The E region maximum electron density around noon (Nm) There are many ionosonde stations all over the world. But the stations which can provide f of data for periods long enough to make such a study as our present one feasible, are relatively few. In some cases we could not avoid gathering data for short periods from a number of stations located From the monthly median of foE taken at 1100, 1200 and 1300 local standard time (LST) the Nm's are calculated and their average is taken as Nm in that month for the station.
The solar zenith angle (x)
The solar zenith angles of a station at 1100, 1200 and 1300 LST are calculated and their average is taken as x for the station. In this case the
2.3
The Wolf number (R) The three-month running average is taken as R for the month. For some stations the data for R> 150 are lacking, whereas for the other stations the data for R>200 are available.
The R dependence of Nm is the data for R>150 are not used, but this limitation is removed in some cases where the data for R < 150 are relatively poor and a certain misleading effect is expected.
Method of Analysis
The relationship between Nm, and R and y is put as follows.
(1)
calculated from No and x by the least squares method referring to Eq. (2).
Here some remarks will be necessary on the processes of fixing and 
Results of Analysis
it was found that the stations should better be classified into two groups, A and B, and treated separately. Figure 1 shows the plot of N, against R group B. The straight lines represent the linear relationships. These two plots are presented altogether in Fig. 3 . It can be said that it is not reasonable to treat the two groups as one group. This is unexpectedly curious.
The reason for this is difficult to explain.
plots for some particular stations, e.g., Kokubunji and Akita, are shown in Fig. 5 . The thick straight lines show the linear relationships obtained by atmospheric temperature near the height of peak electron density decreases with height, as seen from the theory described in the next section. But this is contradictory to the observed fact. seen that (i) there are two groups in low latitudes, (ii) the Noo for intermediate latitudes is lower than that for low latitudes and the Noo in winter is greater than that in summer, and (iii) the Noo for high latitudes is much lower.
Theoretical Investigation

Theory
When the simple theory of electron production rate by Chapman is modified under the assumption that the atmospheric temperature rises linearly with height, Nm will be expressed by the following equations (NICOLET, 1951) .
is the effective recombination coefficient which is assumed as with which the unabsorbed solar photon flux density is assumed to vary linearly with R.
5.2 Comparison of the analyzed result with the theory 5.2.1 Validity of the theory One of the present authors (MAEDA,1971) has theoretically calculated the electron production rate (Q) in the E region, based on some realistic models of the upper atmosphere, in which temperature, the acceleration shown in a previous paper (MAEDA, 1971) ) is in fairly good agreement with the observed Nm.
On the other hand Eq. (4) is a result of the theory simply modified from Chapman's theory as described above. But it is confirmed that the result by Eq. (4) is not much different from that obtained from the above precise calculation for realistic models.
We consider the results of analysis based on the above simplified theory, bearing in mind that the maximum production rate given by Eq. (4) is for the case of monochromatic radiation.
In the theoretical and CIII (977 A) radiations were adopted as the ionization source for the E region peak density, to which the X ray radiations contribute much less, and hence the maximum of the electron production rate is that in the sum of these two radiations.
In the above simplified theory, however, Qm0 is due to two radiations. The height of Qmo for each radiation is different, depending upon x and the atmospheric model adopted for each season, i.e., the heights of Qmo for the both radiations are closer for smaller x and for the summer model than for larger x and for the winter model. Therefore, depends upon the season and x. No's in Figs. 5-8 must be corrected by this ratio. The correction factor, i.e., the ratio of Qm0 by the both radiations to in winter.
Generally speaking, the slopes of the straight lines 5.2.3 Some remarks on a [Ncor 00(summer)/Ncor00(winter)]2 becomes 0.865 for the C1 group as seen with the C and D groups.
Empirical formula
Empirical formulae to give Nm as a function of R and x are given as follows.
For intermediate latitude,
